Introduction 5 4 Humans have been degrading and shaping landscapes worldwide for many centuries 5 5 (Ellis & Ramankutty, 2008) . In fact, in 1700, nearly half of the terrestrial biosphere was wild, 5 6 whereas by 2000, the majority of the terrestrial ecosystems was already converted into (Pouzols et al., 2014) . Previous studies have shown that under different scenarios of land use For the foreseeable future, the fate of terrestrial ecosystems and the species they 1 0 6 support will continue to be intertwined with human systems, as most of the remaining natural 1 0 7 areas are now embedded within anthropogenic mosaics of land use. However, the rate and 1 0 8 location of land use change required to meet the demand for commodities are highly 1 0 9 uncertain as it depends on the trajectories of development that might unfold in the future. In Representative Concentration Pathways (RCPs), have been developed by the climate 1 1 2 science community (O'Neill et al., 2017 (O'Neill et al., , 2014 Van Vuuren et al., 2011) . Working under the century (Popp et al., 2017; Riahi et al., 2017) . In particular, the SSPs explore a wide range of 1 1 7 scenarios on climate change mitigation and adaptation, on technological improvements, on 1 1 8 economic developments and population growth, covering a range of futures from a 1 1 9 sustainable and environmentally-friendly world (SSP1) to a world continued to be dominated 1 2 0 by fossil fuels (SSP5) (Riahi et al., 2017) . Each SSP has its own storyline with associated 1 2 1 projected land use change (Table 1) , as described in (Popp et al., 2017) . 
SSP Name Short description

SSP1:
sustainability -taking the green road
The world transitions gradually to a more sustainable path, focusing more on environmental friendly practices, and healthier diets. Land use regulation is enforced, and crop yields increase rapidly, leading to lower rates of conversion.
SSP2:
middle of the road
The world does not shift significantly from historical patterns. Land use regulation is incomplete and crop yields slowly decline over time. Before 2030 there are no incentives towards avoided deforestation and afforestation. SSP3:
regional rivalry -a rocky road
The world evolves in an unsustainable manner, focusing on domestic production of food (with unhealthy diets) and energy. Land use regulation is practically non-existent and crop yields decline over time. Forest mitigation activities are limited.
SSP4*:
inequality -a road divided
The world moves towards increasing inequalities, such as land use regulation and crop yields increase occur only in richer countries. Medium level of healthy diets and limited incentives for avoided deforestation and afforestation before 2030.
SSP5:
fossil-fueled development -taking the highway
The world focus on technological improvements as a path to sustainability. Land use regulation is incomplete, but crop yields increase rapidly leading to lower conversion rates. Unhealthy diets focused on animal products consumption lead to high waste.
* SSP4 has two land use projections based on two possible RCP combinations. As a major driver of biodiversity and ecosystem services change, with significant 1 3 0 impacts on climate and ultimately human well-being, is thus important to understand how 1 3 1 current conservation areas might be impacted by these projections of future land use change. Therefore, the main objective of this study was to investigate how future land use trajectories, where these two can better co-exist (lower protection with high projected change and/or high value (e.g., composed mainly by primary vegetation), but still not protected (i.e., potential 1 4 2 areas to expand existing network of protected areas). We used the land use projections provided by the dataset of the Land Use Harmonized Intercomparison Project (CMIP6), contains a harmonized set of land use scenarios that are by each one of 12 land use classes (Table S1 ). In this study, we focused specifically on the to focus our analysis only on the loss of primary vegetation, we aggregated the original land 1 6 1 use classes into two: primary and modified as detailed in Table S1 . One limitation of our study is the fact that the categories of land use provided by the our analysis is blind to the detailed spatial configuration of loss in primary vegetation, i.e., 1 6 7 whether a projected 10% loss in primary vegetation is adjacent to existing loss, or spread 1 6 8
homogeneously across the grid cell. Furthermore, we used the entire geodatabase of the World Database of Protected double-counting overlapping conservation status). We then classified each grid cell as 1 7 5
belonging to one of the following five classes: 0 (no protection), 0-25%, 25-50%, 50-75%,
Finally, we used the biomes of the world ( Figure S1 belonging to only one biome, according to the majority class that covered that grid cell. This trends associated with each biome. All subsequent analyses were performed using the three 1 8 2 datasets described above: land use change, protected areas and biomes. we determined the proportion of primary and modified land that is under protection, as well 1 8 8
as the average protection level of the grid cells within each biome. A correlation between the 1 8 9
proportion of primary vegetation and proportion of protection was then tested for the 1 9 0 hypothesis that higher protection classes would contain higher levels of primary vegetation. Such a hypothesis was assessed both globally and across biomes. For each one of the SSPs investigated in this study, we assessed how much loss of through 2090, using a decadal interval. Such analysis was performed considering the whole 1 9 5 dataset (i.e., regardless of the level of protection), as well as stratified by the five protection 1 9 6 classes described before, i.e., to assess whether the loss in primary vegetation across SSPs values of protection by overlaying the two datasets. A similar procedure was followed to global scales, to make the same assessment considering the accumulated values, rather than 2 1 0 the local (grid cell) values. We found that at the global scale by 2015, 14% of the land surface (excluding water 0.06%; Figure S2 ), with a highly skewed distribution of 61% of cells unprotected, 19% with Only six out of the fourteen biomes had a protection coverage above the 17% Aichi Target, (Table 2 ). If we analyse the protection of primary vegetation at the grid cell level, we found 2 2 5 that the distribution of cells under different levels of protection was highly skewed towards 2 2 6 unprotected or low protection (0-25%) globally, with again significant differences across s.e.) ( Figure S2 ). Figure S3 ).
3 9
Considering our 2015 baseline (Figure 1a ), we found that, at the global scale, there 2 4 0 was a remaining 38% of areas considered as primary vegetation (forested or non-forested), Shrublands was the biome with the lowest percentage of primary vegetation areas (8%), as 2 4 6 opposed to Tundra that was the highest (88%) ( was indeed a significant linear increase in the proportion of natural areas when considering 2 4 8 the protection level (Table S2) . However, such coverage varied greatly when analyzed by 2 4 9 class of protection (Table 2) observed in higher proportion in unprotected cells. Projected changes in primary vegetation areas (2.39% s.e.) across all scenarios (Figure 1c shows median value across all SSPs, whereas respectively, Figure S4 ). Further, this loss was higher in pixels with an initial higher 2 7 0
proportion of primary vegetation in 2015 (t = 180.03, df = 258,540; p-value < 0.001). Forests/Taiga), SSP1 was the least harmful scenario, and interestingly, SSP1 was not the best 2 9 1 scenario for the two most highly protected biomes (Tundra and Boreal Forests), where SSP4 2 9 2 (RCP3.4) led to fewer losses ( Figure S3 and S4). Boreal Forests/Taiga -23. Montane Deserts & Xeric -18.41 -31.39 -29.01 -58.14 -32.16 -27 .00 -17.40 -25.47 -29.15 -34.09 -30.79 -24.14 greatest threat of conversion are mostly located in the unprotected and 0-25% categories When averaging the overall change between 2015 and 2090 (across all scenarios), we 3 0 9 found significant differences across biomes and protection level (Table S3 ). In detail, in the in the Biome with only 6.32% of the grid cells falling in this protection category (Table 2) . Finally, in order to highlight areas for intervention to prevent projected losses from 3 1 6
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occurring, we overlapped the overall (and trend) in projected primary vegetation loss (2015-3 1 7 2090), with the protection class (Figure 4 ). We found that the Tropical Forests in Central Similarly, areas in India and Southeast Asia emerge as potential areas for intervention as they 25-75%, >75%). and Ecosystem Services.
